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Abstract

A graph G which is simple, non-trivial, undirected and finite of size p and order g with the V(G) and E(G) as its vertex
and the edge set respectively is said to admit prime labeling if an injective function u*:V(G) - {1,2,3,...p} maps the
every vertices is such that the ged (u*(w), u*(v)) = 1. Then G is a Prime graph. Few Trees of diameter 2,3,4 and 5 graphs
are established to be prime graphs in this paper,
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1. Introduction

In nineties graph labeling concept was introduced . For last 60 years, over 200 types of graph labeling have been studied
with well almost 2500 articles published. Under some specified rules, graph labeling is the allotment of natural numbers
to vertices, edges, or both. A graph with n vertices admits a prime label if any two adjacent vertices can be labeled with

the 1st n natural numbers in such a way that their labels are relatively prime.

Gallian's 2016 paper [2] provides an in-depth examination of graph labeling. Rosa pioneered vertex labeling in graph
theory in 1967 [6]. In 1982, Tout, Dabboucy, and Howalla. [8] proposed Prime graph labeling. we investigate the prime

labeling on few Trees of diameter graphs with diameter less than or equal to 5 in this work.
2. Definitions

Definition 2.1: "Graph labeling" is the process of assigning values to the vertices or edges of a graph depending on certain

conditions.

Definition 2.2: A prime labeling of a graph is an injective function u*: V(G) — {1,2,3,..p} such that the gcd (u* (u),

u* (v)) = 1 for each adjacent vertices u and v. A prime graph is a graph that permits prime labeling.

Definition 2.3: The Connected graph G without any cycle is called Tree.
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Definition 2.4: The maximum length of path in a graph G is called diameter of graph.

Definition 2.5:

Let TZ is the tree of diameter 2 acquired by connecting ‘n’ leaves to the internal vertex of the path Ps.

Definition 2.6:

We define the trees whose diameter is 3 denoted by T3, 1< s <4 are as follows.

1. The tree T is acquired by connecting ‘‘n’ number of path P; to the mid vertex of the path P .

2. The tree T3 is tree acquired by connecting ‘n’ leaves through a bridge to the midvertex of the path P s.

3. The tree TS is tree acquired by connecting ‘n’ leaves to the 1%t internal vertex of the path P 4.

4. The tree T3 is tree acquired by connecting ‘m’, leaves to the 1%t and the 2" internal vertices of the path Pa.
Definition 2.7:

We define the trees whose diameter is 4 denoted byT#, 1 < s < 13 are as follows.

7.

A ‘n’ number of path P, is connected to the mid vertex of the path P; results a tree Tf.

A ‘n’ number of path P; through a bridge is connected to the mid vertex of the path Pj3 results a tree T3

A ‘n’> number of leaves through the path P; is connected to the mid vertex of the path Ps results a tree T

A ‘n’> number of path P; is connected to the 15¢ internal vertex of the path P4 results a tree T3

A ‘n’ number of leaves through a bridge is connected to the 15¢ internal vertex of the path P4 results a treeTa
A ‘n’> number of path P, is connected to the midvertex of the path P3 results a tree T

A ‘m’ number of leaves is connected to the 15¢ internal vertex and attaching ‘n’ pendant edges through a bridge

to the second internal vertex of the path P, results a tree T

8. A ‘n’ number of leaves is connected to the 15¢ internal vertex of the path Ps results a tree Tg

9. A ‘n’ number of leaves is connected to the 2™ internal vertex of the path Ps results a tree T

10. A ‘m’ number of leaves is connected to the 15¢ and 2" internal vertices of the path Ps results a tree Ts,
11. A ‘m’ number of leaves is connected to the 15t and 3™ internal vertices of the path Ps results a tree T3,
12. A ‘n’> number of path P; is connected to the middle vertex of the path Ps results a tree T7,

13. A‘n’ pendant leaves is connected through a bridge to the middle vertex of the path Ps results a tree T4,

Definition 2.8:

The trees of diameter 5 denoted by T2, 1 < s <9 are defined as follows.
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3.

The Graph acquired by connecting ‘n’ number of path Ps to the middle vertex of the path Ps it is denoted by T.

The Graph acquired by connecting ‘n’ number of path P, through a bridge to the middle vertex of the path P it is
denoted by T3 .

The Graph acquired by connecting ‘n’ number of path P; through a path of length 2 to the middle vertex of the path
Ps it is denoted by T3.

The Graph acquired by connecting ‘n> number of leaves to the middle vertex of the path P35 through a path of length
3 it is denoted by T5.

The Graph acquired by connecting ‘n’ number of path P, to the 15 internal vertex of the path Py it is denoted by Tz.
The Graph acquired by connecting ‘n’ number of path P; to the 15¢ internal vertex of the path P4 through a bridge it
is denoted by T2.

The Graph acquired by connecting ‘n’ number of leaves through a path of length 2 to the 1% internal vertex of the
path Py it is denoted by T5.

The Graph acquired by connecting ‘n’ number of path P, to the 15¢ internal vertex of the path Ps it is denoted by T3.
The Graph acquired by connecting ‘n’ number of leaves through a bridge to the 15¢ internal vertex of the path Ps it is
denoted by T3.

Main Results

Theorem 3.1: The Tree T? is Prime graph.

Proof:

LetV(G) ={v: 1<i<n}u {pl,pz,p3 } and

EG) = {p1,p2 } U{pap3 }U{pvi: 1<i<n}

[V] =n+ 3. |E| =n+ 2.

We have defined the following p*: V(G) — {1,2,3, ... ... p }as.

w(p) =2, wp) =1, u(ps) =3,

W) =3+4i; for 1<i<n

The following observations can be made based on the above labeling pattern.

a)
b)
c)

The ged (py,p2 ) = 1.

The gcd (p2,ps ) = 1.
The gcd (p,v) = 1; for1<i<n

Hence by the definition 2.2, It is clear that The Tree T? is Prime graph.

Theorem 3.2: The Tree T3 is Prime graph with path Ps.

Proof:
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Let V(G) = {p1p2ps}VU{ri: 1 <i<n}uU{up 1<i<n}and
EG)={pi p}U{p2ps}Uf{pvi: 1<i<n}ufvu: 1<i<n}

V| = 2n + 3. |E| = 2n + 2.

We have defined the following u*: V(G) — {1,2,3, ... ... p}as.

wpd=2 wpl)=1 wps)=3

ww)=4+0G-1)2; for 1<i<n

W) =5+G—-1)2; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) The gcd (p; p2) = 1.
b) The gcd (p, p3) = 1.
c) The gcd (p,v;) = 1; for 1<i<n.
d) The ged (viw,) = 1; for 1<j<n.

Hence by the definition 2.2, It is clear that the graph T3 is Prime graph.
Theorem 3.3: The Tree T3 is Prime graph.
Proof:
Let V(G) = {p1p.ps}U{p}U{ri: 1<i<n}and

E(G) ={p1p2}U{p2ps}Ufpp}ufpyi: 1<i<n}
V]| =n+ 4. |E| =n+ 3.
We have defined the following u*: V(G) — {1,2,3, ... ... p}as.
wpd=2 wp)=3 wpl=4 pwhm=1
w(w) =4+14; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) The gcd (p, p2) = 1.

b) The gcd (p, p3) = 1.

c) The gcd (p,p) = 1.

d) The gcd (pv;) = 1; for1<i<n.

Hence by the definition 2.2, It is clear that the graph T3 is Prime graph.

Theorem 3.4: The Tree T3 is Prime graph.
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Proof:
LetV(G) = {vi: 1 <# <1} U {pyp2 ps,ps}and
EG) = {pi,pﬁl; forl1<i< 3} Uf{p,v 1<i<n}
V] =n+ 4. |E| =n+ 3.
We have defined the following u*: V(G) — {1,2,3, ... ... p}as.
wpd=2 wh)=1 whp)=3  whpd=4
ww)=4+1i; for 1<i<n
The following observations can be made based on the above labeling pattern.

e) The gcd (p,v;) = 1. for1<i<n

Hence by the definition 2.2, It is clear that the graph T3 is Prime graph.
Theorem 3.5: The Tree T3 is Prime graph.
Proof:
Let V(G) = {p1p2,p3Pa}VU{v;: 1<i<n}Ufy: 1<i<m}and

EG) ={p;pisy; for1 <i<3}ufp,v: 1<i<n}U{psu; 1<i<m}
[V] =n+ m + 4. [E| =n+m+ 3.
We have defined the following p*: V(G) — {1,2,3, ... ... p }as.
wpd=4 wp)=1L pwh)=2  uP)=3
ww)=6+G(—-1)2; for 1<i<n
ww)=5+3G-1)2; for 1<i<m

The following observations can be made based on the above labeling pattern.

a) The gcd (pi,le) =1; for1<i<3
b) The gcd (p,vy) = 1; for1<i<n
c) The ged (psu;) = 1; for1<i<m

Hence by the definition 2.2, It is clear that the graph T3 is Prime graph.

Theorem 3.6: The Tree T§ is Prime graph.
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Proof:

LetV(G) = {p1p2p3}VUfups 1<i<n}ufr; 1<i<n}ju{w: 1<i<n}
E(G)={p1p2}VU{p2ps}U{poui 1<i<n}ufwv: 1<i<n}tuf{vw:1<i<n}

V| = 3n + 3. |E| = 3n + 2.

We have defined the following u™: V(G) — {1,2,3, ... ... p }as.

w(p) =2, w(p) =1, u (p3) =3,

w ) =4+G-13; for 1<i<n
ww)=5+3G—-13; for 1<i<n
ww)=6+0G(—-1)3; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) Theged (p; py) = 1.

b) The gcd (p, p3) = 1.

c) The gcd (pou;) = 1; for1<i<n
d) The ged (wvy) = 1; for1<i<n
e) The ged (v;w;) = 1; for1<i<n

Hence by the definition 2.2, It is clear that the graph T is Prime graph.

Theorem 3.7: The Tree T3 is Prime graph.

Proof:

Let V(G) = {p1po,ps}UiplU{y: 1 <i<n}u{u:1<i<n}and
E@G) ={p1 p2}U{pp3}U{pp}Ufpv: 1si<n}u{vu: 1<i<n}

V| = 2n + 4. |E| = 2n + 3.

We have defined the following u*: V(G) — {1,2,3, ... ... p }as.

uw(p) =2, u(p2) =3, w(ps) =4, W@ =1

ww)=6+3G—-1)2, for 1<i<n

w W) =5+3G-1)2, for 1<i<n

The following observations can be made based on the above labeling pattern.

a) The gcd (p; p2) = 1.
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b) The gcd (p, p3) = 1.

c) The gcd (p, p) = 1.
d) The gcd (pv;) = 1; for1<i<n.
e) The ged (viu;) = 1; for1<i<n.

Hence by the definition 2.2, It is clear that the graph T3 is Prime graph.
Theorem 3.8: The Tree T# is Prime graph.
Proof:
Let V(G) = {p1p2p3}U{p,v}U{r;: 1 <i<nland

E(G) ={p1p2}Vipaps}U{pp}ufprviufvr: 1<i<n}
V] =n+5. |E| =n+ 4.
We have defined the following p*: V(G) — {1,2,3, ... ... p}as.
wpd)=4 wp)=3 wp)=5 pwp=2
w)=1,
ww)=5+14; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) The gcd (p;, p2) = 1.

b) The ged (p, p3) = 1.

c) Theged (p,p) = 1.

d) Theged (pv) = 1.

e) The ged (vvy) =1; for1<i<n.

Hence by the definition 2.2, It is clear that the graph T3 is Prime graph.
Theorem 3.9: The Tree T3 is Prime graph.
Proof:
LetV(G) ={p;: 1<i<4}U{rp 1<i<n}uUfu;: 1<i<n}and

E@G) ={p;pisy; for1 <i<3}ufpv: 1<i<nlufvuy: 1<i<n}
V| = 2n + 4. |E| = 2n + 3.
We have defined the following u*: V(G) — {1,2,3, ... ... p}as.

w(p) =2, wp) =1, u (p3) =3, u(py) =4,
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ww)=6+3G—-1)2; for 1<i<n
ww)=5+G-1)2; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) The gcd (pi,le) =1; for1<i<3.
b) The gcd (p,v;) =1 ; forl<i<n
c) The ged (vuy) = 1; forl<i<n

Hence by the definition 2.2, It is clear that the graph T# is Prime graph.
Theorem 3.10: The Tree T is Prime graph.
Proof:
LetV(@) ={p;: 1<i<4}U{p} U{y;: 1<i<n}and
EG) ={p; pisy; for1 <i<3}u{p,p}u{pv; 1<i<n}
V] =n+5. |E| =n+ 4.
We have defined the following u*: V(G) — {1,2,3, ... ... p}as.
p(p) =2, ©(p2) =3, w3) =4 uw(py) =5 w@=1
) =5+14; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) The gcd (pi,le) =1; for1<i<3.
b) The gcd (p,p) = 1.
c) The gcd (pv;) =1; for1<i<n.

Hence by the definition 2.2, It is clear that the graph Tz is Prime graph.

Theorem 3.11: The Tree T¢ is Prime graph.

Proof:

Let V(G) = {p1pa,pspa U{v;: 1 <i<njU{u;: 1<i<m}u{wp 1<i<m}and
E@G) ={p;pisy; for1 <i<3}ufpuz 1<i<n}u

{fpsv: 1<i<m}lufyw: 1<i<m}

[Vl =n+2m + 4. [E| =n+ 2m+ 3.

We have defined the following p*: V(G) — {1,2,3, ... ... p }as.
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w(py) =4, wp) =1, w(p3) =2, w(ps) =3,

ww)=5+G-1)2; for 1<i<n
ww)=6+G-1)2; for 1<i<n
) =2m+4+i; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) The gcd (pi,le) =1; for1<i<3.
b) The gcd (pou;) = 1; for1<i<n
c) The gcd (psvy) = 1; for1<i<m
d) The gcd (v;wy) = 1; for1<i<m

Hence by the definition 2.2, It is clear that the graph Tz is Prime graph.

Theorem 3.12: The Tree T4 is Prime graph.

Proof:

LetV(G) ={p;: 1<i<4}U{p} U{y: 1<i<n}uU{u;: 1<i<m}and
E@G) ={p;pisy; for1<i<3lufp,v: 1<i<n}u
{psp}ufpu: 1<i<m}

[Vl=n+m+5. [El =n+m+ 4.

We have defined the following u*: V(G) — {1,2,3, ... ... p}as.

w (p1) =5, w (p2) =2, uw (p3) =3, w(py) =4,

wp =1
ww)=7+G-12; for 1<i<n
wu)=6+G-12; for 1<i<m

The following observations can be made based on the above labeling pattern.

a) The ged (p; pige) = 1; for1<i<3.
b) Theged (p, v,) =1; for1<i<n
C) The gcd (psp) =1;

d) The gcd (pwy) =1; forl1<i<m.

Hence by the definition 2.2, It is clear that the graph T3 is Prime graph.

Theorem 3.13: The Tree Tg is Prime graph.
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Proof:
LetV(G) ={p;: 1<i<5}U{r: 1<i<n}and
EG) = {pi,pﬁl; forl<i< 4} Ufpvp: 1<i<n}
V] =n+5. |E| =n+ 4.
We have defined the following u*: V(G) — {1,2,3, ... ... p}as.
(@) =2, v @) =1, © (p3) =3, 1 (ps) =4, © (ps) =5,
ww)=5+1i; for 1<i<n
The following observations can be made based on the above labeling pattern.

a) The gcd (p;,p;ﬂ) =1; forl1<i<4.
b) Theged (p, v,) =1; for1<i<n

Hence by the definition 2.2, It is clear that the graph Tg is Prime graph.
Theorem 3.14: The Tree Ta is Prime graph.
Proof:
LetV(G) ={p;: 1<i<5}U{r;: 1<i<n}and
E@G) ={p;pisy; for1 <i<4}ufpsv: 1<i<n}
V] =n+5. |E| =n+ 4.
We have defined the following u*: V(G) — {1,2,3, ... ... p}as.
wpd)=2 pwp)=3 pwhp)=1 pwh)=4 uwh)=5
u)=5+14; for 1<i<n
The following observations can be made based on the above labeling pattern.

a) The gcd (pi,le) =1; for1<i<4.
b) Theged (p, v,) =1; for1<i<n

Hence by the definition 2.2, It is clear that the graph T4 is Prime graph.
Theorem 3.15: The Tree T3, is Prime graph,
Proof:
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E@G) ={p;pisy; for1 <i<4}ufp,v: 1<i<n}U{psu; 1<i<m}
[V|=n+m+5. [El =n+m+ 4.
We have defined the following u™: V(G) — {1,2,3, ... ... p }as.
() =3, ©(p2) =2, ©(p3) =1, 1 (ps) =4, © (ps) =5,
w)=7+G-12; for 1<i<n

wu)=6+G-1)2; for 1<i<m

The following observations can be made based on the above labeling pattern.

a) Theged (py pig1) =1 ; for1<i<a4.
b) Theged (p, v,) =1; for1<i<n
c) Theged (p; wy) =1; for1<i<m

Hence by the definition 2.2, It is clear that the graph T3, is Prime graph.
Theorem 3.16: The Tree T%, is Prime graph,
Proof:
LetV(G)={p;: 1<i<5}U{r: 1<i<n}U{u: 1<i<m}and
E@G) ={p;pisy; for1 <i<4}ufp,v: 1<i<n}uU{pu: 1<i<m}
[Vl =n+m+5. [E| =n+m+ 4.
We have defined the following u*: V(G) — {1,2,3, ... ... p}as.
w)=5 wpl=2 pwp)=3 whd=1L k=4
w)=7+G-12; for 1<i<n
wu)=6+G-1)2; for 1<i<m

The following observations can be made based on the above labeling pattern.

a) The ged (p; pig1) = 1; for1<i<4.
b) Theged (p, v) =1 ; for1<i<n
c) Theged (p; u;) =1 ; for1<i<m

Hence by the definition 2.2, It is clear that the graph T7, is Prime graph.
Theorem 3.17: The Tree T3, is Prime graph.

Proof:
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LetV(G) ={p: 1<i<5}Ufu: 1<i<n}ufv: 1<i<n}and
E(G) ={p;)p;+1; forl<i< 3}U{p3ui: 1<i<n}ufwv: 1<i<n}

V| = 2n +5. |E| = 2n + 4.

We have defined the following u*: V(G) — {1,2,3, ... ... p }as.

w (p) =5, w(p2) =2, u (p3) =1, u (ps) =3, u (ps) = 4,

wu)=6+G-1)2; for 1<i<n
ww)=7+G-12; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) The ged (p; pig1) = 1; for1<i<3.
b) Theged (p; u;) =1 ; for1<i<n
c) The ged (wvy) = 1; for1<i<n

Hence by the definition 2.2, It is clear that the graph T3, is Prime graph.
Theorem 3.18: The Tree T%; is Prime graph.
Proof:
LetV(G) ={ps: 1 <i<5}U{p} U{yv; 1 <i<n}and
E(G) = {p; pisy; for1 <i<4}uU{psp}ufpus 1<i<n}
V] =n+6. |E| =n+5.
We have defined the following u*: V(G) — {1,2,3, ... ... p}as.
wp)=i+1, for 1<i<5.
wu)=6+1i; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) The ged (p; pis1) = 1, for1<i<4.
b) The gecd (psp) = 1.
c) The ged (pwy) = 1, forl1<i<n.

Hence by the definition 2.2, It is clear that the graph T3, is Prime graph.
Theorem 3.19: The Tree T; is Prime graph.

Proof:
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Let V(G) = {pyp2ps}U{u;: 1 <i<n}ufv: 1<i<n}u

EG)={pi p}VU{pps}U{pu: 1<i<n}uUfuw: 1<i<n}u{rw: 1<i<n}luU{wx:1<i<n}
IV|=4n+3.  |E|=4n+2

We have defined the following u™: V(G) — {1,2,3, ... ... p }as.

w(p) =2, wp) =1, uw (p3) =3,

w ) =4+G-14; for 1<i<n
ww)=5+3G—-14; for 1<i<n
ww)=6+0G—-14; for 1<i<n
wi)=7+G-14; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) Theged (p1 p;) = 1.

b) The gcd (p, p3) = 1.

c) The ged (pou;) = 1; for1<i<n
d) The ged (wv;) = 1; for1<i<n
e) The gcd (vwy) = 1; for1<i<n
f) The gcd (w;x;) = 1. for1<i<n

Hence by the definition 2.2, It is clear that the graph T3 is Prime graph.
Theorem 3.20: The Tree T3 is Prime graph.
Proof:
Let V(G) = {p1pps}UiplU{v: 1 <i<n}uf{u: 1<i<nlu{w; 1<i<n}and
E@G) ={p1 p2}Uipps}U{pp}Ufpu: 1<i<n}u{uw: 1<i<n}u{vw: 1<is<n}
V| = 3n + 4. |E| = 3n + 3.
We have defined the following p*: V(G) — {1,2,3, ... ... p }as.
uw(p) =2, uw(p2) =3, w(ps) =4, W@ =1
ww)=5+3GE-1)3; for 1<i<n

ww)=6+G—-1)3; for 1<i<n
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ww)=7+G-13; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) The gcd (p, p2) = 1.

b) The gcd (p, p3) = 1.

c) The gcd (p, p) = 1.

d) Theged (pu;) =1 ; for1<i<n.
e) The ged (wyv;) = 1; for1<i<n.
) The ged (v;wy) = 1; for1<i<n

Hence by the definition 2.2, It is clear that the graph T3 is Prime graph.
Theorem 3.21: The Tree T3 is Prime graph.
Proof:
LetV(G) = {plipz,p3} UfpvIufu: 1<i<n}uf{v: 1<i<n} and
E@G) ={p1p}VU{pps} Ul p}U{prviu{vy: 1<i<n}u{yy: 1<i<n}
V| =2n+5. |E| = 2n + 4.
We have defined the following u*: V(G) — {1,2,3, ... ... p}as.

w(p) =4, ©w (p2) =3, uw (p3) =5, uw (p) =2,

w)=1,
wu)=6+G-1)2; for 1<i<n
w)=7+G-12; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) The gcd (p;, p2) = 1.

b) The gcd (p, p3) = 1.

c) Theged (p,p) =1,

d) Theged (pv) = 1.

e) Theged (vu) =1 ; for1<i<n.
f) The ged (wyvy) =1 ; forl1<i<n.

Hence by the definition 2.2, It is clear that the graph T3 is Prime graph.
Theorem 3.22: The Tree T3 is Prime graph.

Proof:
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Let V(G) = {p1p2p3}VU{p,u,v,}U{u;: 1 <i<n}jand
EG)={pp}Vlpps}Vipplufpulu{w}u{vy: 1<i<n}

V| =n+6. |E| =n+5.

We have defined the following u*: V(G) — {1,2,3, ... ... p}as.

wp)=i+3, for1<i<3

uw ) =3, u(u) =2, pr) =1,

wu)=7+1i; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) The gcd (p;, p2) = 1.

b) The gcd (p, p3) = 1.

c) Theged (p,p) = 1.

d) Theged (pu) = 1.

e) Theged (uv) = 1.

) The gcd (vuy) = 1; for1<i<n.

Hence by the definition 2.2, It is clear that the graph T3 is Prime graph.
Theorem 3.23: The Tree Tz is Prime graph.
Proof:
LetV(G) ={p;: 1<i<4}U{rp 1<i<n}uU{y: 1<i<n}u{w;: 1<i<n}and
E@G) ={p;pisy; for1 <i<3}uUfpup 1<i<n}u{uv; 1<i<n}u{vw:1<i<n}
V| = 3n + 4. |E| = 3n + 3.
We have defined the following p*: V(G) — {1,2,3, ... ... p }as.

w(p) =2, wp) =1, u (p3) =3, u(py) =4,

wu)=5+G-1)3; for 1<i<n
ww)=6+G(—-1)3; for 1<i<n
ww)=74+G-13; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) The gcd (pi,le) =1; for1<i<3.
b) The ged (pou;) =1 ; forl<i<n
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c) The gcd (wv;) = 1. forl<i<n
d) The ged (v;wy) = 1. for1<i<n

Hence by the definition 2.2, It is clear that the graph T2 is Prime graph.
Theorem 3.24: The Tree Tg is Prime graph.
Proof:
LetV(G) ={pi: 1<i<4Pu{p}U{uy: 1<i<n}u{y: 1<i<n}and
EG) = {p;,le; forl<i< 3}U {fpp}Ufpu;: 1<i<n}luf{uywv: 1<i<n}
V] = 2n + 5. |E| = 2n + 4.
We have defined the following p*: V(G) —= {1,2,3, ... ... p }as.

w@p)=i+1, forl1<i<4

uw(p) =1,
wu)=6+G-1)3; for 1<i<n
ww)=7+G(—-13; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) The gcd (pi,le) =1; for1<i<3.
b) The gcd (p,p) = 1.

c) The gcd (pwy) =1; forl1<i<n.
d) The ged (wv;) =1 for1<i<n.

Hence by the definition 2.2, It is clear that the graph T2 is Prime graph.
Theorem 3.25: The Tree T3 is Prime graph.
Proof:
LetV(G) ={ps: 1 <i<4}u{ptu{u} U{y;: 1 <i<n}and

EG) = {pi,le; forl1 <i< 3} U{p,ptufpulufuv: 1<i<n}
V] =n+6. |E| =n+5.
We have defined the following u*: V(G) — {1,2,3, ... ... p}as.
wpd)=4 w@)=3  pwm@)=5 u@)=6
uw ) =2 ww=1
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ww)=6+1i; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) The gcd (pi,le) =1; for1<i<3.
b) The gcd (p,p) = 1.
c) The gecd (pu) = 1.
d) The ged (uv;) =1; for1<i<n.

Hence by the definition 2.2, It is clear that the graph T3 is Prime graph.

Theorem 3.26: The Tree T3 is Prime graph.

Proof:

LetV(G) ={p;: 1<i<5}U{u;: 1<i<n} U{y: 1<i<n}and
E(G) = {pi pis1; for1<i<4}u{pu}u{uv: 1<i<n}

V| =2n+5. |E| = 2n + 4.

We have defined the following p*: V(G) —= {1,2,3, ... ... p }as.

#* (pi)=i' f0r35‘1'55 :u* (p2)=1' :u*(pl)=2'
wu)=6+G-12; for 1<i<n
ww)=7+G-1)2; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) The gcd (pi,le) =1; forl1<i<4.
b) The gcd (p,u;) = 1.
c) The gcd (wyv) =1; for1<i<n.

Hence by the definition 2.2, It is clear that the graph Tj is Prime graph.
Theorem 3.27: The Tree T3 is Prime graph.
Proof:
LetV(G) ={p;: 1<i<5}U{u: 1 <i<n}and

E(G) ={p; pis1; for1 <i<4}u{p,p}u{py; for1<i<n}
V] =n+ 6. |E| =n+5.

We have defined the following u*: V(G) - {1,2,3, ... ... p}as
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wp)=i+1; for1<i<5 u* (p)=1,
ww)=6+1i; for 1<i<n

The following observations can be made based on the above labeling pattern.

a) The gcd (pi,le) =1; forl1<i<4.
b) The gcd (p,p) = 1.
c) The gcd (pu;) =1; for1<i<n.

Hence by the definition 2.2, It is clear that the graph T3 is Prime graph.
Conclusion

We studied the existence of prime labeling for few Trees of diameter graphs in this paper such as and proved to be prime

graphs. Investigating the presence of prime labeling on some other types of graphs are our next projects.
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